Premature ejaculation is one of the most common sexual disorders in men due to uncontrolled modulation of spinal reflexes controlled by cortico-limbic centers in the brain. In this study, we investigate the combinatorial effects of trinucleotide repeats of androgen receptor and allelic variants of the 5-HTTLPR gene on sex steroids, hypophyseal hormones, sexual performance, and premature ejaculation assessment parameters among evidence-based lifelong premature ejaculation subjects. A total of 271 outpatients (age 26.6 AE 1.9) consulting for evidence-based lifelong premature ejaculatory dysfunction were selected in this study. The control group consists of 155 men with normal IELT (>4 min). The study revealed that the subjects who have the highest (≥26) CAG stretches depicted a significantly higher serum oxytocin levels (102.1 pg/ml; n = 126, p < 0.001) compared with the control group (71.2 pg/ml; n = 75, p = <0.001) and patients which have medium (22-25) and short (≤21) CAG stretches (76.63 ng/ml; n = 64, p < 0.001 vs. 77.4 ng/ml; n = 81, p < 0.001). Almost 33 (26.1%) lifelong premature ejaculatory patients had AR variant of longer (≥26) CAG repeats was homozygous for S alleles (SS), 45 (35.7%) was homozygous for L allele (LL), and 48 (38%) had the L/S or S/L genotype of 5-HTTLPR gene. Homozygous (SS) alleles have a significant positive correlation (r = 0.44, p < 0.0001) with the high score of BDI-II (39.1, n = 126, p < 0.001). However, LL alleles have shown a significant positive correlation with PEDT (r = 0.46, p < 0.001) and negative correlation with self-estimated IELT and intercourse satisfaction (r = À0.35, p < 0.001). The innovative study design elaborates that androgen receptor trinucleotide repeats and 5-HTTLPR genotypes have combinatorial impact on hormonal milieu and sexual function regarding evidence-based lifelong premature ejaculatory dysfunction patients.
INTRODUCTION
Premature ejaculation (PE) is one of the most common sexual disorders in men due to uncontrolled modulation of spinal reflexes controlled by cortico-limbic centers in the brain. Overly, it is not just the men who experience ejaculatory dysfunction, but in women, it is also responsible for increased psychological distress, sexual frustration and stress. Typically, it consists of two phases 'emission and expulsion' that are associated with the highly organized complex physiological and neurological cascade of pathways (Waldinger, 2011) .
Regardless of its high prevalence, premature ejaculation is considerably under-reported and undertreated because of the social stigma and misconception about the physiology of male sexual response. Epidemiological studies have reported its frequency up to 30% worldwide (McMahon et al., 2006) . PE is classified as primary or lifelong (LPE) and secondary or acquired PE (APE). The unified definition of LPE and APE significantly reduced errors of diagnosis and classification by providing practitioners with a diagnostic tool (Serefoglu & Saitz, 2012) .
The indispensable feature of evidence-based LPE is spontaneous ejaculation with minimal sexual activity before or shortly after vaginal penetration and prior to the person's will. LPE is characterized by (i) short (<1 min) intravaginal latency times (IELTs) in every sexual attempt, even during self-masturbation, (ii) inability to control the onset of ejaculation, and (iii) negative personal consequences, such as sexual dissatisfaction, severe anxiety, bother, frustration, fear, and/or avoidance of sexual intimacy .
The rapidity with which men ejaculate and lifelong PE were both genetically determined. LPE is presumed to be a neurological phenomenon involving mainly the disruption of serotonin receptor function. Allele variants of 5-HTTLPR (central serotonin 5-HT transporter promoter region) seem to be accountable for the effective concentration and activity of serotonin, which means these variants control the prompt ejaculation. Usually, three types of allele variants are reported: LL, SL/LS, and SS having insertion and deletion of the 44-bp fragment in long (L) and short (S) alleles, respectively (Arpawong et al., 2016) .
An essential role of hormonal regulation in LPE has been well recognized over the past decades, especially androgens and hypophyseal hormones, which have all been considered as possibly imperative nominees for modulation of LPE. Among androgens, testosterone (T) carries out its biological function through the androgen receptor (AR) signaling pathway. Increased serum testosterone levels reduce the serotonin production at hypothalamic levels and serve as a prime factor in the development of PE (Ryan et al., 2017) . AR has NTD (N-terminal transactivation domain), the region that contains two polymorphic tracts known as polyglutamine (poly-Q) and polyglycine (poly-G), one of which is encoded by (CAG)n repeats and other is by (GGC)n repeats. Previous studies have reported that longer (CAG)n repeats are considerably compromised the androgen receptor transcriptional activity, whereas short stretches are the cause of prostate cancer. However, the role of (GGC)n repeats is still undefined (Khan et al., 2018a) .
Hypophyseal hormones such as oxytocin, prolactin (PRL), and thyrotropin (TSH) have a clear association with overall IELTs at various levels of the ejaculatory process. Recent studies have pointed out the direct participation of AR family in the modulation of stress-related neuropeptide neuronal involvement by producing oxytocin, which is secreted by the hypothalamic paraventricular nucleus (Dai et al., 2017) .
However, there is still a lack of systematic investigations that have determined whether the combination of allelic variants of 5-HTTLPR gene and AR repeat polymorphism affects the process of ejaculation in lifelong premature ejaculatory dysfunction men. To the best of our knowledge, the significance of the combination of allelic variants of the 5-HTTLPR gene and AR repeat polymorphism in LPE has never been elucidated. Therefore, in this study, we investigate the combinatorial effects of trinucleotide repeats of androgen receptor and allelic variants of the 5-HTTLPR gene on sex steroids, hypophyseal hormones, sexual performance, and premature ejaculation assessment parameters among men (n = 271) suffered from evidence-based LPE.
MATERIALS AND METHODS

Subjects
A total of 271 outpatients (age 26.6 AE 1.9) consulting for treatment of premature ejaculatory dysfunction in different private poly-clinics exclusively, under the aegis of the Lahore Institute of Fertility and Endocrinology, Hameed Latif Hospital Lahore, were selected in this study. The control group consists of 155 men with normal IELT (>4 min) and standard International Index of Erectile Function-15 (IIEF-15) score. A clinical investigator determined the physical condition of each participant before taking blood samples. The study was approved by the Institutional Ethical Committee (IEC) by the Declaration of Helsinki, and all the participants provided their written consent before participation.
Inclusion criteria
Subjects, who had IELT ≤1 min, with no history of using selective serotonin reuptake inhibitors, had detailed history of medical treatment, had no cause of organic PE, lacking psychiatric disorder and perceived ejaculatory control, met the DSM-IV-TR criteria for LPE.
Exclusion criteria
Patients with any genetic disorders, primary testicular failure, TSH levels out of reference range (0.4-4.5 IU/L), pelvic floor disorders and pelvic surgery, chronic non-bacterial prostatitis, venereal diseases, using SSRI pills to stop premature ejaculation, psychological and mental disorders, and alcoholism were excluded from the study. Further, those males whose female partner had delayed orgasm, anorgasmia, sexual arousal disorders, and vaginism were not involved in this study.
Physical parameters
Physical parameters such as height and weight were recorded for each participant. Body mass index (BMI kg/m 2 ) was calculated as body weight/square of body height according to the standard protocol (Locke et al., 2015) .
Endocrine analysis
Blood samples were collected from the antecubital vein between 8 and 10 am and instantly separated into plasma, red blood cells, and buffy coat (leukocyte). Hormones including oxytocin, prolactin, testosterone, and TSH were detected through electrochemiluminescence immunoassay, by manufacturer's instructions (Elecsys â Roche Diagnostics, Indianapolis, IN, USA).
Assessment of the sexual and mental performance Sexual performance was evaluated according to the International Index of Erectile Function-15 (IIEF-15) score, which encompasses five domains: erectile function (items 1, 2, 3, 4, 5, and 15), sexual desire (items 11 and 12), intercourse satisfaction (items 6-8), and overall satisfaction (items 13 and 14). The specific score assigned for erectile function (EF) can be normal 26-30, slightly impaired 17-25, moderately impaired 11-16, or severely impaired ≥11 (Nakamura et al., 2012) . However, other parameters such as sexual desire (SD) ranging from score 2 to 10, intercourse satisfaction (IS) estimated from 0 to 15, orgasm (OR) ranging from 0 to 10, and overall satisfaction (OS) ranging from 2 to 10 (Jiann, 2012) . PEDT was determined through questionnaire including five items, minimal stimulation, distress, interpersonal difficulties, self-control, and frequency and whom through which a score of ≤9 excludes PE (Symonds et al., 2007) . The depressive state was calculated through BDI-II questionnaire concerning the following scoring criteria: normal with no sexual depression (0-13), slightly mild-to-moderate depression (20-28), moderately adequate-to-severe depression (20) (21) (22) (23) (24) (25) (26) (27) (28) , and severely high depression (29-63) (Arnau et al., 2001 ).
Genetic parameters
AR (CAG)n and (GGC)n repeat copy number
Genomic DNA was extracted from buffy coat (leukocyte) using revised salting-out method (Fang et al., 2015) . DNA amplification of desired regions (AR CAG and GGC repeats) was achieved in 50 ll reaction mixture, comprised of 10 ng genomic DNA, 10 lM (2.5 mmol) MgCl2, 0.5 ll of each primer, and AmpliTaq Gold â (Applied Biosystems, Cleveland, OH, USA) master mix that was used according to the manufacturer's instructions. Sequencing of the particular region was carried out through previously described primers (Zuccarello et al., 2012) . BioRad TM MJ Mini Thermal Cycler (Applied Biosystems) PCR was used under standard conditions. The initial denaturation was performed at 95°C for 10 min, followed by 35 cycles of 94°C for 1 min, annealing at 59°C for 30 s, extension at 72°C for 1 min, and final extension 72°C for 10 min. ExoSAP-IT â (USB, Cleveland, OH, USA) was used for purification of PCR product. Genetic Analyzer 3500 (Applied Biosystems, Inc.) is employed for sequencing using Big DyeTM Terminator version 3.1 cycle sequencing kit (Applied Biosystems), according to the manufacturer's instructions.
Determination of 5-HTTLPR genotypes
Extracted DNA was amplified with PCR (polymerase chain reaction) using primer sequences as follows: forward primer: 5 0 -GGC GTT GCC GCT CTG AAT GCC A-3 0 and reverse primer: 5 0 -GAG GGA CTG AGC TGG ACA ACC AC-3 0 , respectively. PCRs were performed in a total volume of 20 lL containing 2 lL of (2.5 mM) dNTPs, 5 units/0.4 lL of the Taq polymerase enzyme along with 2 lL buffer, 2 lL of the primer mixture, and 150 ng/2 lL of genomic DNA, diluted with 12 lL DEPC (diethyl pyrocarbonate) water. PCR cycling conditions on thermal cycler were as follows: (i) an initial denaturation step at 95°C for 10 min, followed by 45 cycles of 30-s denaturation at 95°C, (ii) annealing at 59 s for 30 s, (iii) extension at 68°C for 60 s, and (iv) final extension at 68°C for 5 min. Afterward, PCR products were separated on 2% agarose gel, prepared in ethidium bromide, through horizontal gel electrophoresis. Ultraviolet illuminator was used to identify the three allele variants based on the amplified fragment size: Short allele (S) gives 486 bp, whereas the long allele produces a 529-bp PCR product. Based on the fragment size, subjects were classified into three genotypes: small (SS), medium (SL/LS), and large (LL).
Statistical analysis
Descriptive statistics are stated as mean AE SD, number (percent), and median (95% population limit). Pearson's productmoment tests assessed the correlation between the number of (CAG)n and (GGC)n repeats. The difference between LPE and control cohorts, as well as subgroups, was determined through one-way ANOVA, while Kruskal-Wallis/two-tailed analysis was performed to find the outcome differences in the distribution of values across the three subgroup categories into short CAG (≤21), medium CAG (22-25), and long CAG (≥26). Pearson's correlation coefficient was used to explore the relationships between clinical, hormonal, and genetic variables. Data were presented in scattered plots to find the effect of the length of the AR (CAG)n and (GGC)n repeats on hormonal parameters. Ward's minimum variance cluster analysis was used to elaborate the dependence between genetic, clinical, and demographic parameters. The genotype frequencies are in Hardy-Weinberg equilibrium tested through Pearson's chi-square. Statistical analysis was conducted using statistical package SPSS (version 25; SPSS Inc., Chicago, IL, USA) and XLSTAT 2017 software. p < 0.05 was considered as statistically significant.
RESULTS
The frequency of AR (CAG)n repeat variants among infertile and controls
The detailed characteristics of infertile and fertile patients are elaborated in Table 1 . Androgen receptor polymorphism (CAG)n and (GGC)n repeats were genotyped in two cohorts, i.e. evidence-based LPE group (n = 271, age 26.6 AE 1.9) and control group (n = 155, 26.1 AE 2.6). Additionally, other than expecting difference regarding parameters of evidence-based LPE, infertile patients have significantly higher concentration of testosterone (4.91 AE 1.81 vs. 3.8 AE 1.4; p < 0.001) and oxytocin (98.35 AE 7.47 vs. 69.4 AE 3.6; p < 0.001) as well as reflected insignificant change in prolactin and thyroid-stimulating hormone (TSH) compared with the control group. In the infertile group, the median number of both (CAG)n and (GGC)n polymorphisms was about 23 with a mean of 23.9 AE 1.95 and 23.1 AE 1.78, respectively. The mean BMI (24.3 AE 1.58 vs. 23.8 AE 1.64; p = 0.7) was same in the two cohorts. A positive Pearson's product-moment correlation was found among both repeats; that is, longer (CAG)n repeats also tend to have longer (GGC)n repeats (Pearson's r = 0.189, p < 0.0001) as in Fig. 1 . 918 Andrology, 2018, 6, 916-926 Elongated Androgen receptor (CAG)n repeat stretch is related to higher levels of oxytocin and testosterone among evidencebased LPE patients As given in Table 2 , the subjects who have the highest (≥26) CAG stretches showed a significantly high serum oxytocin levels (102.1 pg/ml; n = 126, p < 0.001) compared with the control group (71.2 pg/ml; n = 75, p = <0.001) and the patients with the medium (22-25) and short (≤21) CAG stretches (76.63 ng/ml; n = 64, p < 0.001 vs. 77.4 ng/ml; n = 81, p < 0.001) respectively. Further, the patients who have the longer (≥26) CAG polymorphism have a significantly higher concentration of serum testosterone (5.48 pg/ml; n = 126, p < 0.001) than patients with the medium (22-25) and short (≤21) CAG stretches (4.23 ng/ml; n = 64, p < 0.001 vs. 4.13 ng/ml; n = 81, <0.001). All subgroups of patients were significantly different regarding oxytocin and testosterone compared with controls (3.65 ng/ml; n = 75, Kruskal-Wallis test with Bonferroni's correction p < 0.0167). However, subgroups of two cohorts had similar prolactin and TSH levels. Moreover, there were significant differences in PEDT and IIEF-15 score between infertile and controls (p < 0.001).
The infertile patients with longer (≥26) CAG repeats had high index of PEDT (22.8, n = 126, p < 0.001) and decreased self-estimated IELT (19.6 s, n = 126, p < 0.001), and thus exhibited more severe form of LPE than other subgroups of patients and controls (7.02, n = 75, p < 0.001). Furthermore, the mean IIEF-15 score in LPE patients with the highest (≥26) CAG repeats was significantly lower (42, n = 126, p = <0.001) than that in men without LPE. Likewise, same differences were recorded in all five domains of IIEF-15 between infertile and controls as shown in Table 2 . In depression analysis, a significantly higher depression score was calculated in all subgroups of LPE patients compared with controls. Correlation analysis of (CAG)n repeats exhibited a significantly positive correlation with oxytocin, PEDT, and inverse correlation with IELT as shown in Fig. 2 .
On the other hand, no statistically significant difference was found for the association between different lengths of (GGC)n tracts and endocrine parameters as well as domains of IIEF-15 such as erectile function, orgasmic function, sexual desire, and mean IIEF-15 score as seen in Table 3 . However, PEDT and selfestimated IELT had shown a significant difference when compared with subgroups of controls. Figure 1 Distribution and frequency of the androgen receptor (AR) gene polymorphic variants. (A) (CAG)n repeats, (B) (GGC)n repeats in lifelong premature ejaculatory dysfunction patients (n = 271) and normal subjects (n = 155), and (C) association between (CAG)n and (GGC)n repeats along with regression line and 95% confidence interval mean. [Colour figure can be viewed at wileyonlinelibrary.com] Association of ejaculatory-related parameters and hormone profile of evidence-based LPE patients
In the linear regression model, the self-estimated IELT was related to male hormonal function. It was found that IELT in LPE patients showed a significantly negative correlation with oxytocin (r = À0.25, p = 0.001) and testosterone (r = À0.21, p < 0.001), although no significant correlation was found between prolactin (r = 0.13, p = 0.09) and TSH levels (r = À0.06, p = 0.43). However, overall IIEF-15 score was negatively correlated (r = À0.12, p < 0.001) and some domains like orgasmic function was positively correlated with oxytocin (r = 0.23, p < 0.001). Moreover, sexual desire showed a positive correlation with testosterone (r = 0.29, p < 0.001). Detailed correlations are mentioned in Table 4 .
Association between 5-HTTLPR genotypes, clinical variables, and sexual assessment parameters
The distribution of 5-HTTLPR genotype was compared in different lengths of (CAG)n repeats as in Table 2 . The comparisons reveal a prominent difference in the distribution of 5-HTTLPR across the different polymorphic lengths of (CAG)n and (GGC)n repeats. Almost 33 (26.1%) LPE patients had AR variant of longer (≥26) CAG repeats was homozygous for S alleles (SS), 45 (35.7%) were homozygous for L allele (LL), and 48 (38%) had the L/S or S/ L genotypes. In the control group of the same AR variant, genotypes were 33.3% (25), 42.6% (32), and 24% (18) for SS, LS/SL, and LL alleles, respectively. However, the prevalence of homozygous (LL) genotype was significantly higher in patients than in the controls (p < 0.001). Conversely, the proportion of S allele in infertile group is substantially lower than L allele. However, no statistical difference was observed for the association between different lengths of (GGC)n tracts and frequency of 5-HTTLPR genotypes as seen in Table 3 . The significant effect of 5-HTTLPR genotype variables on endocrine parameters and sexual evaluation is depicted in Table 5 , which shows that homozygous (SS) alleles have a significant positive correlation (r = 0.44, p < 0.0001) with BDI-II (39.1, n = 126, p < 0.001) and insignificant positive correlation with serum testosterone (r = 0.21, p = 0.34). It also has a significantly negative relationship with oxytocin (r = À0.342, p < 0.0001) and IIEF-15 score (r = À0.36, p < 0.001). However, LL alleles have shown a significant positive correlation with PEDT (r = 0.46, p < 0.001) and negative correlation with selfestimated IELT and intercourse satisfaction (r = À0.35, p < 0.001) domain.
Another important characteristic of this study was to examine the data in a way to explore dissimilarities through cluster analysis. Dendrogram presented a similarity and dissimilarity with the ordering of the cluster among studied parameters. 1 Cluster I (green): age, Prolactin, TSH, GGC, L/S, BMI, SD, OS, and EF
Figure 2 Effect of length variations of androgen receptor AR (CAG)n variants on hormonal assay and sexual assessment parameters among lifelong premature ejaculatory dysfunction patients. Scatter graph displays linear association between (A) (CAG)n repeat numbers and intravaginal ejaculatory latency time (IELT); (B) (CAG)n repeat numbers and oxytocin; (C) (CAG)n repeat numbers and premature ejaculation diagnostic tool (PEDT); and (D) (CAG)n repeat numbers and serum testosterone (TT). However, solid line represents regression line. [Colour figure can be viewed at wileyonlinelibrary.com]
2 Cluster II (red): LL, IELT, and PEDT 3 Cluster III (blue): (CAG)n, oxytocin, IS, IIEF-15, SS, BDI-II, TT, and EF The third cluster is more consistent and similar than the first and second clusters which exhibited great dissimilarities when looking at class variations. Cluster II having shorter clades exhibited a close association between LL genotype of 5-HTTLPR gene, IELT, and PEDT, whereas dissimilarity index among studied parameters of Cluster I was approximately same as Fig. 3 .
DISCUSSION
Sexual function depends on various gonadal and extragonadal hormones. They all have myriad of composite interactions which are highly intricated and self-motivated interplay of variables that involved neuroanatomical, physical, biochemical, rational, cognitive, and psychological states. The most prevalent issues associated with sexual dysfunction in men comprise of ejaculation disorders, erectile dysfunction, and low libido, which are the primary causes of low sex drive (Corona et al., 2016) . Men may experience sexual dysfunction at any stage of their life and detect such issues begin with careful assessment through a complete sexual history (McCabe et al., 2016) . For the first time, a striking combinatorial effect of the length of AR polymorphic repeats and genotypes of 5-HTTLPR gene was detected on sex steroids, hypophyseal hormonal levels, and premature ejaculation assessment parameters were reported in an infertile men cohort (n = 271). (100) 150 (100) 84 (100) 159 (100) 111 (100) Data are presented as mean AE SD, number (percent), and median (95% population limit). For both cohorts, data are stratified according to the AR variant of longer (≥26), medium (22-25), and shorter (≤21) GGC repeats. Data for the total infertile patients and controls are also displayed, and statistical difference between the two groups was tested. LPE: lifelong premature ejaculatory dysfunction; BMI: body mass index; TSH: thyroid-stimulating hormone; PEDT: premature ejaculation diagnostic tool; IELT: intravaginal ejaculatory latency time; BDI-II: Beck's Depression Inventory-II; EF: erectile function; OR: orgasmic function; SD: sexual desire; OS: overall satisfaction; IS: intercourse satisfaction; IIEF-15: International Index of Erectile Dysfunction-15; 5-HTTLPR: central serotonin 5-HT transporter promoter region, L: long allele, S: short allele. p < 0.05 considered statistically significant. 922 Andrology, 2018, 6, 916-926 One of the best vantage point of this study is a relatively similar age group (26.9 AE 1.9), reducing the effect of aging to confound efficacy and power in genetic association testing. A significant set of the different polymorphic repeat length distributed among LPE subjects were in agreement with the published data on Indian population and Baltic young men (Rajender et al., 2006; Grigorova et al., 2017) . Our study demonstrated a positive correlation between (CAG)n and (GGC)n repeats, contrary to the previous research revealing a weak inverse association between AR repeat length (Tufan et al., 2005; Castro-Nallar et al., 2010; Khan et al., 2018b) . The disagreements between the studies might be the outcome of ethnic and genetic differences among the subjects in the different sets of two studies.
As the primary outcome measure, our study verified a healthy relationship between AR variant of longer (≥26) CAG repeat tract and significantly higher male serum oxytocin levels (p < 0.001) than the patients with the medium (22-25) and short (≤21) CAG stretches as well as subjects of the control group. Striking parallel results were found in the previous study that verified the plasma concentration of oxytocin increases during sexual intercourse and alleviates the process of ejaculation by reducing IELT and post-copulatory span (Kruger et al., 2003) . The research on rodent also suggesting that elevated serum levels of oxytocin are responsible for a short span of IELT and lower levels had longer mount with elongated refractory period (Hughes et al., 1987) .
Among androgens, testosterone (T) has a vital niche in the modulation of normal spermatogenesis and maintaining sexual integrity along with frequent copulation through ejaculatory reflex (Corona & Maggi, 2010) . It is well established that testosterone-mediating signaling is necessary for genomic and transcriptional pathways, exposing the translocation of the androgen-bound androgen receptor (AR) to the nucleoplasm, its dimerization and attachment with specific androgen response elements on promoter region, and subsequent modulation of target gene expressions, leading to androgen-dependent cell proliferation (Smith et al., 2015) . In our study, regarding the length of Table 4 Association between mean serum levels of the biochemical profile of LPE subjects and ejaculation-related parameters microsatellite CAG and GGC repeats, infertile patients do not differ significantly from the control group. But those patients who have AR variant of longer (≥26) CAG repeat length along with the high prevalence of LL genotype tends to have significantly higher testosterone (r = 0.23, p < 0.001), a potential risk factor for the development of erectile dysfunction (ED). This is in line with the previous study which demonstrated that testosterone level greater than 3.3 ng/dl is an absolute risk factor for the development of ED but not in subjects that have 3.3 ng/dl or less than that (Liu et al., 2015) . This elevated testosterone levels suppressed the serotonin production and proved to be one of the highest contributing factor for the development of LPE (H€ ark€ onen et al., 2003) .
Moreover, drugs such as selective serotonin reuptake inhibitors increased the accumulation of serotonin by blocking the reuptake, helping to maintain IELT for a longer duration are highly dependent on the LL genotype rather than SS and LS genotypes of the 5-HTTLPR gene (Moutkine et al., 2017) . Furthermore, our study has not demonstrated any association between prolactin and TSH regarding (CAG)n and (GCC)n repeat length which is similar to the study conducted on Dutch patients who did not reflect any relationship between TSH and premature ejaculation (Waldinger et al., 2005) .
In the present study, patients with LL genotype and those who have longer (≥26), CAG repeat were more likely to have a lower IIEF-15 score (r = À0.31, p < 0.001) and have a high incidence of erectile dysfunction (ED) than other subgroups of LPE patients and controls. It is suggested that LPE might be related to comorbid conditions in infertile patients (Jannini et al., 2005) . Ethnic differences and cultural diversities might have a strong influence on the outcomes of different studies conducted in the past, which explored the association between LPE and ED . However, the exact underlying mechanism of the relationship between LPE and ED remains challenging. Other contributing factors such as adverse outcome arising from the poor sexual performance and getting a basic erection by increasing the degree of excitation intuitively might be the primary cause of early ejaculation (Rowland et al., 2010; Tang et al., 2018) .
Regarding correlation studies, patients with LL genotype and with greater (≥26) CAG repeat were noticed to have a significantly shorter IELT (r = À0.36, p < 0.001) than medium (22-25) and short (≤21) CAG stretches and have highest PEDT (r = 0.46, p < 0.001) score when compared with the control group. It is in agreement with the previous study, which demonstrated that about 60% men who have LL genotype ejaculate within 30 s after vaginal penetration while the rest of the men with SS or LS genotype ejaculated 50-60 s after vaginal penetration (Janssen et al., 2009) .
Our study demonstrated pointedly worse psychological condition in PLE patients in terms of both higher state of depression and anxiety compared with controls. Accordingly, a high prevalence of clinically significant depressive symptoms was found in LPE patients with SS genotype (r = 0.44, p < 0.0001) along with longer (≥26) CAG repeat length. They also exhibited high depression score, presenting that all subgroups of patients had suggestively high negative emotionality state of depression than healthy subjects. The intensity of depression was associated with short allele (S) responsible for the decreased production of mRNA transcript leading to low protein expression that results in decreased production of 5-HTT at presynapse than long (L) allele (Prasansuklab et al., 2011) .
On the other hand, the role of (GGC)n repeat length seems to be insignificant in comparison with that of CAG repeat. However, a statistically significant difference was found between the (GGC)n repeat length and PEDT, self-estimated IELT, BDI-II, and IS, in contrast with the control group, which means that (GGC)n repeat length also might have an impact on LPE. However, this should be further ruled out by conducting more robust future studies.
Additionally, agglomerative hierarchical clustering algorithms revealed interesting information by providing parallel arrangements of studied parameters into three clusters. The study represents a close association among neighboring variables. In this context, the third cluster is more homogenous than the first cluster and separated the (CAG)n, oxytocin, IS, IIEF-15, SS, BDI-II, TT, and EF from rest of the parameters with least dissimilarities. The least difference has been noted among (CAG)n, oxytocin, IS, and IIEF-15 score. This finding is in line with the previous study that explains the role of oxytocin in intercourse satisfaction, social bonding, and sexual function (Heinrichs et al., 2009) . Of special note, SS genotype highlights the close liaison between BDI-II, TT, and EF. This is in agreement with previous studies that S allele of 5-HTTLPR gene demonstrated a direct association with the depressive syndrome in subjects reported with infertility (Culverhouse et al., 2018) . Another important aspect is to elaborate the close association between CAG repeats, testosterone, and erectile function with the dissimilar low index as compared with the first and second clusters. This indicates a strong linkage that should be considered a critical point in the clinical evaluation of ED as described by Liu et al., 2015; . Interestingly, in the second cluster, L allele of 5-HTTLPR gene manifested a direct effect on the latency to ejaculate and assessment of PEDT; Janssen et al., reported similar results (Janssen et al., 2014) .
There are several limitations of our study; first, participants have filled out the questionnaire in front of evaluators, which might generate uncomfortable feelings and have a negative impact on the accuracy of sexual assessment results. Second, small sample size (271 patients and 155 controls) might have influenced the precision of results. Third, self-estimated IELT was measured instead of stopwatch-estimated IELT, which might affect the accuracy of the results. Lastly, the Chinese version has not been certified prior to its application.
CONCLUSION
This study elaborates that androgen receptor and 5-HTTLPR genotypes controlled the hormonal effect on ejaculatory latency and robustly depend on its cofactors. Furthermore, we also highlight the correlation between genotypes of 5-HTTLPR and trinucleotide repeats and their impact on hormonal milieu about evidence-based lifelong premature ejaculatory dysfunction patients. However, the relationship between ED and LPE remains debatable and still needs further research to find the underlying endocrine mechanisms.
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